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5 G^TSA305. J: <9 # L < li> 84©s e I - 1 i 

10 « » ft tE 

t> A t> ^1*^ & "C h £ (Poston, J. G. . et al. . 
Gut., 32, 800- 812 C1991)) 0 & W Sfc *5 £ * -fe S S 
15 =f-;Hi> ffiltizmz mm<D3kte*g.fc& ZLftV Z Z t 
X'&Z> 0 Z ©^4fc© H, T# ^ l£ 8Jr © tf: to 

3lftiite0ir£fcto©3ftf&tete8?fay7o-^££#< 

20 — 3&J&© s e 1 - 1 itft^li. iS4i:*)^T«!S 

|gt0^©^Ei^b-a-D7'7X h 'V © # £ *P #J 

t5No t c h / 1 i n-1 2 K IT, JP #J ft C © < 
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:i^it^TO-& (Genetics, 143 ( 1), 237-247 
(1996) : Development, 124 (3). 637-644 (1997)) 0 ^ 
No t ch/1 i n-1 2 It. * <D 3£ $IJ ffe H A< ?L ?S 

5 ^ ^ ii S ^ © ffl frj to # £ £ iT Ji 15 s e 1 - lit 
X t,- 5 IR T- ii # C> 0 

a* * it ie -j- <d £ a ^ n o m m 1 1 n \z & m ti 

15 li. «T^T-^H 2 tl 5 Bufa©1f8U s e 1 
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BP „ * ^ Bfl {C «fc n Ji\ @S ?U # ^ : lt/T^^7; 

j m se ?u ^ h tz z> m 6 m £ ^ - k s ^ s se n £ # p 

T S A 3 0 5. #i:b hitfe^Tfe*^ 

5 j se n # : i-cf^n57; ; 

Bfcg2*iJ t> 6 iltl^lgf ( T S A 3 0 5 1 6) 
Ii:*^B«t: T © ( a )& ( b )oi^f 

10 3 0 5 , # II fc h &4e^T' * £ ^ Mil 1s $ ft Sc 

(a) K?U#^-: 2-C^£ft£iMSie?U©^SGX{i — SB £ 

# 'J * 9 V * * K> 

(b) K^iJS^ : 2 T^^n^ilE^^b/iSDN A t 

15 ? U * f- Ko 

sir. * h jut* ic $ v z t i j ^7^r\ ^sia 
20 mmm<ov®^K£zm.&it. iupac-iub© 

C IUPAC-IUB Communication on Biological 
Nomenclature, Eur. J- Biochem. , 13_8: 9 (1984)], 
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r i&mmmxitT i ; & & -a & w m m <d ft ® 

db(Dif^ > J (#Slri) & ±3 ^ # K 4s S 

5 £ ft £ r T S A 3 0 5 J k % ft 11 tl tz P C R mVo <D 

d n a mm <b m m z n z & <D*i£ifz>ckii<-e£z> 0 

* © i£ g S£ n ft. Be # ^ : 3i:/T$tlSifcf)T'*5a 
Mitfe^Ji. : li:*$*l5 7 9 4 T ; ;» 

EWOlratiil^ilttSe (TSA 3 0 5 ISa>-9) 
10 ^3 - Kt5, Bfi ?!l # ^ : 2 T' ^ £ ft £ £ & @2 ©> ^ 
- Kl^^t^t h c D N A "C & *K £ g 7 8 8 5 i£M 

4:^aHisfT S A 3 0 5 ©HSlfttiS T SA 
- 3 0 5 g6li> FASTAyo.^5A( Person W. R. . 
15 et al. , Proc. Natl. Acad. Sci. , USA. , 85. 2444- 

2448 (1988)) U GenBank/EMBL-r X <D 

&m®&%;, &&<D s e 1 - lfifc^ ( BU £ :£ i& # f& > 

©C<kfrt>. * IS W » * fcU E3££©£6S!KgS*> 4 £ 
20 $ftTt^£*@M^jIfc^"e£>*No c t c h/1 i n - 
1 2i:5ltl/T, ±IBs e 1 - 1 il^^l^ WWMiZ® < 
t # x. & ft So 
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# *i m *?! c i ddm) ©^aiifc^ ^ t ^ 

4^fe^q 2 4. 3-q31. I X'h h 0 C © 

5 $ tl ho 

Typ e y K> >f >*ttrI6-e*SC 

^^tli^ifti©Kt>^^^tS^©T'*.^ CCD 
10 C <t ri^ t> *f£93itfc^l^ ^^^^©WgkSiK* 1 ^ 

tl ho 

mz.-Z, * 3£ 0J1 at li. l*SfcL*:8$*g#*©£Tlc 

15 -r So 

c © «t -5 {I. TS A 3 0 5 SI/ 

©fESI^^© tl^tt> ?L*gx filfil^. ^Sc*fi> 
P*g^©#iIgElU HUwBS^©** 1 ^ ffiS. ^Ej 
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x a cd & m ^ <i> -tissues 

JS? ^ ^ f£ Kfr ± K I * T U M i- fl§ T # £ i: ^ btlSo 

5 r = j mmn a> £ & £ s s © £ - k -r * & * be £ -g- 

tf * X li 12 ?'J # ^ : 2T*$ti**S3SE^J*'S"tr# 
)J ? ^ Utf K £ ft -5 it 1k ^ £ U T m ^ $ tl -5 *^ # 
iC d tl h? IZ m ^ $ tl Z> Z £ ft < . #J . _t IB # 5t © T 

S|3*>. * 3fc Hfl it ft ^ ^ li. @d^iJ#-^ : H^5tlS7 

= y & as k *> <^ t . ixiiili[07 i e 

&X(ittiO£*lfcT i ;»E5ll*^ttOTS A 3 0 5 £ 
15 m m <D IS G -f ZW&m* ~ F -f 

iifc^- t> * fz -a-s £ ti So z z rrwso^^ 
g&Xlitt2raJ©*Iffi&tf*nt>©#§^^ &^£*i 

g & 1 t* ^ $ =n * t ^ y & hs a> £ 

-r *<, 



WO 99/28457 



PCT/JP98/05306 



7 

m^ it&m&mvmm&o&tfomK £ *) *kt z z. t $> 

c©£?£:i£^-^#l©JgCg&tf^l£^£F.gfrif. ±IE 
5 W t- £ £ T © &f£&fc^ *> © T* & £ 0 

i^®A^W?St ITIi^ x. (f 1r -f hx^->7^f 
•y ^ • i J3. — 9 ¥ is X [Methods in Enzymology, 154 
: 350, 367-382 (1987) ; IrJ 100: 468 (1983) ; Nucleic 
Acids Res., 12: 9441 ( 1 984 ) ; ffi £ it ¥ m m M M 1 
10 r itfc ^ flf & ?£ 1 1 J . B **Mt P105 (1986)3 m 

^ h j£^© it^^fo^Wi CJ. Am. Chem. Soc. , 89: 

4801 (1967) ; 1^91: 3350 (1969) ; Science, 150: 178 
(1968) ; Tetrahedron Lett.. 22: 1859 (19810; IH 24 : 
15 245 (1983)) R *z ft k> © ®. £ -£ S6" W> W ^ T # £ • 
*^BSstfe^©t><to©S«l<i:LT{i> gc^JS^-: 3 
-C^$tlS^«B£?U©^SP^«~ SB £ * tf * U * * 1/ * 
f- K ^ h> K 3 it '=£ £ ®\ ^ "C £ <5 o C © iM. & BE 71 ^ £ 
*l« t-/> 'J - f >^7 (BE7IJ#^: 2 K ^ 

20 -r^sge^j) ±iar ^ y ®?se7« (ifi7«#-^ : 1 ) © 
t ^ yiai^^t^ k>© — we h & *) > 

* as w a e ^ t* c: ti & i- jr * i\ &r^yg^&K*rb 
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t5:ii<t^ C Ncleic Acids Res. , 9: 43 ( 1981)] 0 
5 ^^B^iffe^ti. 01*tf£*ll#^ : 2 (r ^ $ tl 

5 i ? — n a (Dtk&tizm t £ tl Z fr^ 

# is « ^ -5 s £ ?u tc ffl ffi m tz m. m m m & e. & * # 

•J * ? i/^t-^ K^cnbOilt^tir^ > # - * > h & 
S^i^ttS fc©T'* ^fccDNAfCDNAi: 

HK. ^^BJCDitlE^C li. 15 IE © £ & «K 
: 2 {C^£*i3i&££?lJCD£gflXii — £B £ -g- ^ U 7 * 
b * f- ft 3 t> CD tc |JB5£ $ n-T\ ^i£tgS£?iJ£- 

^CDffl|^1££W-rSi&&£?IJ t>CD&^#£*L*o 
15 £ itic^ t L X It, 'Jrteitb^ T IE. *c ^ if -5 £ 9 

ft X h 'J Z/ v> x > h 2b # T T'. £ ?lj # : 2 r ^ s n 

20 BP^, £^J#^: 2©£gK?lj£WrSDNA£. 6 
x S S C * 6 5 1C — &CD&#T-£te5 0!Xit>;l/A7; K 
S-^tT 4 x S S C * 3 7 °C — &CD&#TJC:|Sl>T/W:r 
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•J ¥4 XI, 2 x S S Ct6 5tt0 3 O^&lOft^^ 
#TC*^T t>^D N A *> & jjftl*Lttl>^Sffi?!H&^-*- 
-5 £ fc^P * £ ti So C C T% S S C li, i^ft^- 
? V 31 7& (standard saline citrate; 1 x SSC = 
5 0. 15M NaCl, 0. 015M sodium citrate) tii 5» 

# f£ «E © it -7" 5*. * © ft #J I- o t > T © E ?IJ tt IS 

■ SSI ^# t5:i:fr'T^5 C Molecular Cloning 2d Ed, 
Cold Spring Harbor Lab. Press (1989) ; ^ ^ it ^ ^ & 

io ill raefiintifei/iu nu, s#£>fb^^si 

( 1986) ^# b ] o 

15 ^fittt^/H l^xm^. 9 a - >^:^IR-r £ C t »C £ *) ^ J& 
T £ S CProc. Natl. Acad. Sci. , USA. . 78: 6613 
(1981) : Science, 222: 778 (1983)^) o 

c D N A <D&m t U X it. 
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ft. cDNA5^7'J-lii?!ifi^fttU-^ *¥£W 

ICfcOtli^tlb C DNA7^7'7 U — > #J X. (i' ? a - 

> 7^ ^ ( Clontech Lab. Inc. ) «£ rp" AS © & U 
5 *UWSft?*c DNA7-<7'7 'J - ^bXi' 'J-- 

10 ©DNAE?Ji:I^Wi:^^t57°D-y^ffl^fc^7 
-^a^7'J y>ft'-->3 > ^ 3 a — — >f y U ¥ 4 -fe* 

15 DN A^^-iKlfCi^t^S^ ^UStKlfc^^tl*: 

<*[:ftx.TTS A 3 0 5 S 6 £ IB l> fc> SSKISSfP 
^^D— — (protein interaction cloning proc 

20 edure) \Z «fc £ £ t X % . IE IC. * Sfc BJ1 & -f © % & BE 
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(Liand P., et al. . Science, 257. 967-971 (1992)) 
5 BIPflBlOmRN AOH!l*i[fttt«x tfc I* f S d <t # T' 

^^BflatlE^CD^If ICR t T te. P C R }£ [Science, 
230 : 1350 ( 1985)] iZ J; S D N A / R N A W <Pg & t> $? £ 
id iflj IB -C £ S o Efc ^^^J-A^^SCcDNA 
10 A^lbni^i^if ^1- liU-X^ (RACE : 

Rapid amplification of cDNA ends; ^ ^ |g 3^ 12(6): 
35 ( 1994)). -U-X (5* -RACE) & 

[Proc. Natl. Acad. Sci. , USA., 8: 8998 (1988)] ^ 

15 /a s n s r 7 >r -e - i*> Kc*%i!9t:ioTB^b^i;$ 

ffi> igifs£^7^DNA/RNA^>f©i£S!ft*if§S*te> BU 

20 mizxtm^^o 

Jtl£T'^t»tiS^^^it1s^^li#«DNAWrH-|i> 
^j£> 01 tL If 'J t * * & C Proc. Natl. Acad. Sci., 
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USA. , 74: 5463 ( 1977)] v * V A - ¥ to '< - h & 
[Method in Enzymology. 65: 499 C 1980 ) 3 ^MC3£-oT. 

n^i:i>^4T sa3 o sitfe^^-^w-r*^?*- 

10 fc1t£lfflI&£EMZftfc£lffll&£#*L-CTSA3 0 5« 
fi^^it^-5^?*^tti«-rS t> © T' & £<, 

M§Sli£;S?£i^ iiSCDit'fe^m^X.K^ C Science, 
224 : 1431 (1984); Biochem. Biophys. Res. Comm., 
130 : 692 (1985); Proc. Natl. Acad. Sci. . USA.. 80: 

15 5990 (1983)&D c !ul£3l/B;a:iSfc^#J&:) fw^oT^MT' 

•J (Escherichia coli) K 1 2 # jr ^ * *l £ k © #1 5^ 
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mm&MM&^Z *u if iltli, «l x. © ftl IS 

T'fe^COS^flS [Cell, 23: 175 ( 198DD + + 4 — 

-bf^tttfc C Proc. Natl. Acad. Sci. . USA., 77: 42 
5 16 ( 1980)] '^f i Ltii> f 7 ^o ; ^Xlif 

l&B IS ^ 0 K IB <^ £*iT^<£o tnm. Cft£f"P£5££ 
n £ Pi T- 12 l\ 

& S D (S/ + >f>-T>K«^;U/f — & ^ BE ?»k 
M K S 6 £ file §3 ife K * ^ Bfl «5 =» K > C m X- « A T G ) 

5- Ltzmmzr ? x i f zifrMiz.mm'? £ z> 0 _t ib < 

15 «pBR 3 2 2, pBR 3 2 5. P UC12. pUC 

^-®©<^^-^fJffl1"^-<i:^"C^^o * Hi ^ £ #J ffl 

#J X. (£* p G E X — 4 T ( Amersham Pharmacia Biotechtt ) ^ 
20 p M A L — C 2 , PMAI-P2 (New England 
Biolabstt) . pET21. pET21/lacq 
( Invitrogentt ) . pBAD/Hi s ( Invitrogentf ) 
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mtm^'Z % ho 

t±. mis. &m.L £ ? t-r z*5tw&fc*<D ±&nz&m 

c n « H lw <& S iz J: U^tU^o & 

§£ms< ? * - (Dm t isT MtetoKitmz-tf s v 4 o 

0«Offl^D t-^-^f f f5 p S V 2 dhf r C Mol. 
Cell. Biol., 1: 854 (1981)] « *< ffl-^ ~C £ _t IS 

© rfr fi£ & <h L T (i. iilipEGFP-N, pEGFP 
-C (Clontrechtt) ^ pIND ( I nvi trogen*t ) . 
p c D N A 3 . 1/His ( Invitrogentt ) W <D ®j *ffl 
15 mm^t?-^. pFastBac HT ( GibciBRLtt ) > 
p A c G H L T ( PharMingentt ) . pAc5/V5- 
His, pMT/V5-His. pMT/Bip/V5 
-his ( U± Invitrogentt ) ^CDBAUHflaffl^??- 

% -f o * — * - Z^-f Z> p A M 8 2 CProc. Natl. Acad. 
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Sci.. USA. , 80: 1 (1983)3 ^#0>l^T'£So 

mmmmftm^? ? - i^i*^ #j x. P p i c z 

( Invitrogentt ) , p P I C Z a ( Invi trogenfct ) W t)< 

5 -f d - * - <t L T *> # PS < x bT 

JSg^m^t-r-S^-^Ji. #Jx.(f h 'J ^ h "7 r Xtrp)^ 
d — 9— > lppT" D ^- — ^ — ^ lac^D^e — ^— ^ recA 
^o^-^-. PL/PR:/ □ * -m&tff- £ b < fU^T'^ 
So *§£#'<^>'l/XJi^T*& £*§<£li> SP01:/ o ^ - ? 
10 — > SP023 r a * — , penP^D^-^ - f Ll^o 

P H05?° p - * PGK^P^e-^-. GAP^o*--*-. 

adh^ d * -n^05Sfc^ijffiT'# So s tz. m^amm. 

15 S V4 Oi^C^at-^-, U h o 4 X © :/ □ * 
- ^ - > ^0ft^O^nt-^-> fc - h a «y 

20 >&se©5iJa'<^^-t>»^b<^J^'C'#So 

7- -tf (GST) iOi^iat t ITISS^^S/:* 
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©pGEX (Promegatt) £ #J ?F T' £ £ „ 
#A#j£-^»i£&?*K&#K$ , JI&l*te<- — ft » * 

5 ejjtfc^- 
i: i 5 3 - K3ft*BW©TSA3 0 5 Ifi*<l6I • 1 

^$ft. f£ ic & & # © &b us ft. iafian^ u < i±au&jK-b 
jiia^ii ffl ^ & ft s t u t gijBL*:?g^$B 

*> < LTibtiai^Sfi ( T S A 3 0 5^6) li, 

15 C r£<fc^7=- * 7' y ? IIJ . 1175-1259H> % 1 KS ^ 1 
0k 1980*? 6£ 23 0 *fc it £ tt JiUfc ^ 1*3 A 3£ *T ; Bioche 
mistry. 25(25): 8274 (1986); Eur. J. Biochem. , 163 
: 313 (1987) t£#J») o i^fetltli, H W M K Ji 0] 
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(HPLC) ^©^-m^^^u-^hr^^-f-. it tfr*fc. 

Itlt *^a|0TSA 3 0 5 IS0^Ifii#^^^$ 

£ #1 ^ T £ £ o 

U> L T . # 3£ 99 12. 0J x. \Z ± l£ CD $a < Itf^ns, 
«Stt T S A 3 0 5 Ifigfr^fetltttSt)0-Ci5o 
llgit luK© <t *K SAO s e 1 - 1 iR^ffilRl 

io tt£-^t> l t #p#j #j ic s& < rem&m lwz 

COTSA 3 0 5 IQIi, (DftmSjifo* 
ftf&TZ'M(D'ft1&.in.Mtl,XhmmxgZ>o czxtam 

t lx ffi i> h ti h n > ^ - * > hii. #j t* Jt ia a ^- 

20 #f£fy§ iz T *> c ft £ S i* left ? - £ £ * 
( 1986) J o 
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mutt, & fam<nMniz.m\s t mm z t 

fBft^tt!SiT'ft&L/c»i^©f&K*fflM ( ft & *ffl IS ) tm 

zm^-t z ? v - > & mn a- 0 

iltSCi^T'iSo fcffiMjfcM*. - «S tc IB Ha B& K 

15 PS^tt<^ 0>J/lkfp3 (p3/x63-Ag8) (Nature, 256: 
495-497 (1975)} > p 3 -U 1 [Current Topics in 
Microbiology and Immunology, 8_1: 1-7 (1978)3 x 
NS-1 (Eur. J. Immunol., 6: 511519 (1976)]. 
MP C - 1 1 (Cell, 8: 405-415 (1976)) . SP2/0 

20 CNature. 2JJ: 269-271 (1978)) 5 •» h K. is Z 

R 2 1 0 (Nature, 277: 131-133 (1979)) «F & * ft h 
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£ {£ at *k fjx.li'-f'jxf l/>^'"J (PEG) ^ 

-tr>^-r^-f;ux (HVJ) ^o#^ETf-^*n©^-fe(c 
5 : t^T^, m^©'W7*'J K - "7 CD # $| 

& * fc W. K ft fx 0> Z> CMeth. in Enzymol. , 73: 3 
(1981) ; _batt£ft^*«fe»ffi^3 o 

10 Ji f fi CD # f^Jl ft JBi* £ f lj L rt: E L I S A £fc CMeth. in 
Enzymol., 7_0: 419-439 (1980)]. ^ 5 - ^ *fc> X ap 
hi*. ilSlc:^ ^-^-f-n^- (Ouchterlony) 5 
v?5j->T T »y^>f^CD — fiBCStteCD&ajKlJB^ £ ft T 

15 *>< bt^t>tlS^^7''J K - v 3^ £ CD * f£ »E ft # CD 

14CDifcS0i?LIb#K!£J*bTitm£^*CDK7.K<>: 
£7jj£#fwJ;i9^SS<*ft£o lii^cDTa j£fi. ^fc&fi©£t 
20 £ CD JCS t T & 0. ViW(D*&£. 

ililLTl^o - CD J; -5 lw L T» £ ft * fit** ti^ 
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< IT W h> tl Z HL Wit, *mW<DTSA3 0 5^6 
tUftLizT S A 3 0 5 m&(bm$lRZf &)^& 

5 ic «k 5 an £ ft m is so m m m k m m -c £ s « * is ^ 

£ * 51 HjJ Hi T Bfl £ ftlZ $ ft * f£ Bfl it fE ^ CD 

ie ?u «•« ^sctnit m x- \z & afe =f- © — las x it ± u 

2r» ^ £ tfe Hi (i f & IC o T ff v Z t ft T £ . 0>J I* 
R T - P C R [Reverse transcribed-Polymerase chain 
reaction; E. S. Kawasaki, et al. , Amplification of 
15 RNA. In PCR Protocol, A Guide to methods and 

applications. Academic Press, Inc. , SanDiego, 21- 
27 (1991)3 iciSRNAJHi^y-if >7*o 7 MS? #r 
[Molecular Cloning, Cold Spring Harbor Lab. (1989)] » 
in situ R T - P C R (Nucl. Acids Res., 21: 3159- 
20 3166 (1993)3 ^ in situ A^7iJ^^-.> g y ^© 
$fflfl& V KjVT'CD -€r ft £ SU^> N A S B AS (Nucleic 
acid sequence-based amplification, Nature, 350 : 91 
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-92 (1991)3 <t t> & fc? 

# & ?o £ w -r * t> © t -r 3 c <t a< -e # * „ 

15 jgftffl¥X-C*S. 

Normal) . 4 *I © *ffi fl&# (Cell line) £R T - P C R# 

3 0 5 Ofe*^ TStt 3 > h o - A> t U T © 0 *- a ? 
20 o r o 7* U > © £ £ ^ "t"o 

m 3 ll^lJfctf] 1 © (5)K?£ -5. #^-9" >:/-rt>*©flh* 
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±KliTSA3 0 5©^m^. T8li3> hD-;i/il 

TO 18 z - $ ? □ ^ D ? 'J > © J£ £ ?F "#"o 

5 £0 

^ifi^J 1 

(1-1) (a- n P) ATPt'liLfciltiJ^ 

-tZtztblZ (a- 33 P] ATP-C^H&Lfc^tti^&^/B^ 

(Liang P.. et al. . Science, 257, 967-971 (1992))K 
J; 1 X ft tl -? fco 

1 3©t hfli (*AB, fl£ JfcflK> flit. If WU 

n> mm. mm.. ?u mm. ism. nmR&fcm 

15 . ^p->T-. y ^tLS[) 0 # * ^ £ ^ SI 1/ ^ 'J A R N 
A (0. 2 g ) i>xf;l/lfD*-#* - httlS 

tltz7k<D 8 m l^p-C 3 ' -T > * - K • * »J rf d T f =7 << 
V _ G (T) 1 5 M A (Mil G> A & C © m £ "C * 
© 2 5 pmol£ Lx 6 5°CT5#Rtj#n3kUfco - 
20 O^ftC 4^ 105x77-Xb - Xh7> KS®« 

(BRLttfiK 2// 1O0. lMDTT(BRL%fcS)x 
l/*l©250mM dNTPs (BRLttS), 1 1 
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0'jt:.?n7-t'-r/tt^- ( 4 o m ; toyobo 

1± £Si ) £. 1 M 1 X ? u h 1 1 i£ te ^ g£ * 

( 2 0 Of t ; BRL*±iSJ)£ia*-/Co & S J£ © ^ & 

gun o // i -c&o/co & & £ 3 7 °c T- 1 m m t& m 

5 L rt: 3 0jzl©&SLfc7]c©ftj!llH::«t»)2. 5 1g £ 
"CKftfcU £ T - 2 0 °CT'fi? IE bfco 

cDNAti. (a- n P) AT P t'ilbfc ( T V +• 
A # §g ) 3' - T > * - K - 

PCRlCfcotl^Sbfco C© c DNA©P C R^Hli> 
10 HT©ifc»)*ttStlfco- BP^, #20^1©PCRfi 

2 fi \ (dr t 2 u 1 © 1 0 x 

P C R if i (^^75ttS3)% 4« 1(D2. 5mM 
dNTPs^ 0. 25Ml©ExTaq D N A # 'J > 7 
-Hf (5f ft/m 1 : * *7 7 tt©) . C a - 33 P ] ATP 
15 TilSLfc 2 5 pmol© 3 ' - 7 >* - K • t M - d T 
7 P 7-T-<'-&0*2 5 pmol© 5' -^5^7- (No. 20. 

Ba?ij#^ : 4ic^-r^&aa^)©#:tcse?fl£w-f6i o - 

me r7 r ^-4r->7j-'J^5i^t'^5 L K-^^'1'-7-) £ ^ 
Aj-V^fz. 0 2 fc> P C R fiLfcteKLT (D&Weft o 
20 BP^> 9 5tt'3^P^ 4 0 "CT 5 &f$RZf 7 2 °C T 5 

0. 5^^. 40XT2^1S^72 a C-Cl^Hf40 
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* >f ? Jl/ *T ft f tC? 2 °C T' 5 # TbI £ tE $ -£ to 
P C RfiKt -/ -^T»IH 7 * ^ A 

7 ; K • ->-^x>->>^^1sf^i:SSibtx 6 % T 

£ ij ;l/7 ; K 7 . 5 M »7 1/ T • *> - * > ~> > ^ • ^ 
5 _tT-&j££ -tirfco f ^ (i 1 ^ t 5 C t ti L ^ $ -£ , 

— life 3}- - h 7 t / 7 7 * - ^ Jfc L 

(1-2) i||ig$tlfccDNAtt^©"9-7*-^D-— 

^ a6 ft ^ ^ £ i£ -£ 3 MMiggtiC 5 5? * T 9 T" * 

7* >T > ? T £P & tt «7 T & £ . Ctlt^- - h 7 t / 7 i» 
10 ^ititSCiCJ: ^ |flf|(OcDNA^tt^O 

^ £ n S ^ 3MMflt&r<hgj»)ii}L*:lfe, 300 , 

a \ <d d h zo izx i mmm ft vtz 0 #'J7^jat5 f 

1 © 1 0 m g / m I / U 3-^ >fc 0. 3M NaOAc© 
15 ^^ETx^^y-^tt^'-^^^^Iil^^- 1 0 ti 1 © 

d H jO l to #i#i|g©fca6{c. 5^i©c©^ 

p c R c *t b t <fc ID b t & o m^tejzZZvft*®^ 

20 P C R ^42) £ pUCllS^ ? * * =7 tt^l)©Hinc HgB& 

i:?D->^^Lfc. ^^ffi^iJiiA B I 3 7 7 1 1 •> 
- 7 jl > - ( 7 ^7 ^ K • '< -f * • >>Xf AXttS) 
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_L id & fC T . 1 3®t hil^^filLtmRNA 
£ T ^ /£ S B ft ^ - > £ Jt ^ L fc!f m> # Sit II # 

5 TSA 3 0 5 ^«U» 

C © g 3 7 1 7 ? F^b/iot^fc. 

FASTA-/d^5A (Person W. R. . et al. . Proc. 
Natl. Acad. Sci. , USA. 85, 2444-2448 (1988))£{£ffl 
f -5 GenBanck/ E MB Lf-^ • K-X^ODN A Ifi^J 

10 tC05»^l/tfK'f-^tOJtKi*)> C © P C R 

^ m ffe cd in m tt z ftj © d n a @e t m m # tt ^ - 

(1-3) cDNAOX^'J- — > V 

t MEtiKc DNA7^77 'J -li, >T U =f CdT) 

15 + ^7^f A K • t hiE^fi 

cDNAirUn i-ZAP™ XR(7 v?->ttS) 
^i^T, «Sfl b 1 x 1 0 9 1@©*0->©£#£:-h 

E^felUotltU Ca- 32 P] - dCTPCTi 
I& £ ft c DNAltt^iS^t^O^^ U - ^>^^rtr 
20 tZ~>tz 0 »1£*P->&SlfcU ^ftbOlfAcDNA 
£pBluescript II SK(-)<F©>f > ■ t* # IZ W t) ft L fc„ 
-E-O^m. TSA 3 0 5i:5ttlT^l 0 00^7-^ 
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is o. o i % X- $> z t n n z n tz 0 t s a 3 o 5 c 

ffi^t5$^lfcc DNAE^IJ (TSA3 0 5) li. Ir 
|T£nfc#^*8 8 7 6 8 Da^It57 9 4 7 WI 
5 OSfi*3-Ft4 2 3 8 2 7H*f KOt-^>' 
i j _ 5= 4 - 7 V - A 7 8 8 5 ?ntf 

^3 >V TT t ^ o 

-*EJIfrb:(Difi?©I* (TSA3 0 5 16) 

( I DDM) ©fl|CBmfcT-##£-r£<t£*L£S&l 4 25 
fe|$q 2 4. 3 - q 3 1 . 1 "C £> 

£ /c. $^B|lftfT S A 3 0 5 1^ & © s e 1 - 
15 1 tS^^^D tT^fc. 
(2) ffifclwfcttSi&SI 

|gii;iil)5TSA 3 0 5 <D ft m. 7° v ? t 4 * & ' < 

2 0 ;-if>.yo7h # flr K li. t b M T N (Multiple- 
Tissue Northern)?' o * h I 1 1 ( * o - > r- * * tt « > 
^^ffibfco cDNAf&frttli. T3iT7yot-^- 
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IS #| © :7° ^ v - • -br y h £ ffi ^. PCRCiit (a 

5 t,>. ^ >r 7* u ^ -f -tf - -> 3 > * fr o fc« 

A>fy«J^^f-yg > Sfc L *: K * - 8 0 °C X 

tlCfc^T, ffl^fcb hfilli> *i>S§KHeart). m 
10 (brain). ^ % (Placenta). flft(Lung). AT ft (Liver). # 
t&©5 (Skeletal muscle). W ft (Kidney ). p E (Pancreas ). 
B$ft (Spleen). 869 J& (Thymus). B ffifc (Prostate), fl& ^ 
(Testis). 0P (Ovary). ^^(Small intestine). g§ 
(Colon) JfiL 6 Jfa ^ (Peripheral blood leukocyte) 
15 T*£>£o 

T S A 3 0 5 
(Pancreas){C4oC>T#^Kl{w®^ $ tl 

(3) FISH 

© © © F I SHt±. &&]©:£& 
20 (Takahashi E. , et al. . Hum. Genet., 86, 14-16 

(1990)) ICft o t *3X;KDNAOO. 5 g & ^ n 
-^Htffiflllt^flilfc. F I S H li y o t" 7 
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1 0 0 (7^ttS, ISO100)XIKCD 

•h / v • (r^7>r k • >r > - ^ > *\ -r h 

-ecD^m> i o o oiiKti r - '< > KCiij 

5 © & I&& It ft L/ *> if 1- ;Ui. f 1 4$ftftffl/<>Kq 

2 4. 3-q31. 1 CilElT^fc, ft T. TSA 

3 0 5 ^fe«;©ift2liftli>l 4 q 2 4. 3-q3 1. 1 

(4) R T - P c R i:i 5 P8S7§*ffl Jfetf; £ JJfBSJa&il 
10 *j S 

tsa 3 o 5iHs^©igS7&^t hmmmmifott tmm 

©Jifflfi&t* (Aspcl (te^ttia^, J. Natl. Cancer Inst., 
67, 563-569 (1981)) , Bxpc3 ( U IS ■ * # . Cancer 
15 Invest., 4. 15-23 (1986)), MiaPaca2 (1&^. Int. 
J. Cancer. 19. 128-135 (1977)) £.tfPANCl (I±Ktt^ 
Hfi. Int. J. Cancer, 15. 741747 (1975)) t 9 © 

20 BP*>. £RNA£ISOGEN (ftftttSSJ) {£ JB b 

ria!&^<tPfii?Sffi^^t>^«t^i o ^ i ©^rn a 

*10^{fit©RNase-7'J-DNase I (K-U> 
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A, - >? a a 7 * ;W A T' 2 EHfc ft i*y-;l/-Ctt»3 
-tlrfco -*«cDNA**'J^d (T) t5>/A^5 
>f v - x Superscript 1™ RNa s eH-i£6^ 

2 1 © £ P C R It*!© i6 l-ffl t^fco 

@£ n # ^ : 5 R IE ?U # # 6£UT^-fi£S@^lJ© 
- / ^^^_ P1& ^P2S^. 25t>f^^PCR« 

ffi co ti 26 ic t£ U fco 
LO ffi> PCRRJEI425ngcDNA, 1 0 fi M ^ 5 
>f-7-. 2. 5mM dNTP&tfO. .2 5UOBxtaq 
DNAfJj^-^ < * * 5 1±») 2 0 // 1 «tt 

^t^Ttiofco PCRIIIi> if^A'^o^O 

15 iiiaiC^^. 4 ( L/ - V 1 = Aspcl, 

2 = Bxpc3, 1/ - > 3 = MiaPaca2, 1/ - > 4 = PAHC1) £ 
IE S 8$ fill & (Normal Pancreas^ 1/ - > 5 ) £RT- 
P C R #tfr L li^ 8 2 Kit! ») I3U ® 

©JilStiT S A 3 0 5 OfSm*. T«li3>m-^fc 

20 LTOi3 2 - ; ^ D^o^'J > ( 0 » - microglobulin) CD 

^gj;^ TSA 3 0 5 %Sli, ^TOJg&l&Klfc^ 
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T I* IESBS&&& (b->5#JH) K©*« 

to £> n 3 - i r> fz 0 

(5) i«i:*Ji^TSA 3 0 5 46^0*8 (RT- 
P C R ) 

5 TSA30 5 AG ^© 36 51 3^ B* A** > CI 
T\ 2T. 3 T. 5T, 6 T. 7 T\ lOT&tfllT). 
BiS (Tumor Pancreas ) #. £>* IE B C Invitrogenft ; 
Human Normal Pancreas) # iC ^ - ft # B Ml © ft 
(2 3T) & ft Sfl (2 3N) Col, & T © il 
10 RT-P CRftCi^^tfco 

^t>y;l/iDmRNA^}it||HLs TSA3 0 5© 
I581-2382bp (8 0 ltllt) ^RT- 

p c r icxmrnz i^^^b^o 

V a - ;W t IT i8.-i^a^D^*U> ( microglobulin) 
15 tm^fco ^f^0 3i:^to 

20 **wicj:ntf«»tt-*««*»*fc* TSA3 0 5 
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5 



10 



20 
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m * © fs a 

gd $5 S f£ l ^ciBifcoSfc^o 

5. J&IT© (a) S. (b) © t> "f ft © ^ 'J * * ^ * 
f- K *^ £ ft * # 8®t 4* ^ #J it : 
10 ( a) @e?U#-S§- : 2 T' £ ft * & £ <D £ SB X I* — ^ 
^-g-t?# 'J J* ? U * ^ 
( b ) BE S ^ = 2 1?*S.'*l*aiE51frbft5D'NA 

•J ? ? 1/ t f Ko 

20 #ntfj^e©o 
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SEQUENCE LISTING 
<110> Otsuka Pharmaceutical Co.. Ltd. 
<120> TSA305 gene 
<130> P98-53 

<150> JP H9-3433789 and H10-126803 
<151> 1997-11-28 and 1998-4-20 
<160> 6 

<170> Patent In Ver. 2. 0 

<210> 1 
<211> 794 
<212> PRT 

<213> human nomal pancreas cDNA library 
<400> 1 

Met Arg Val Arg lie Gly Leu Thr Leu Leu Leu Cys Ala Val Leu Leu 

1 5 10 15 

Ser Leu Ala Ser Ala Ser Ser Asp Glu Glu Gly Ser Gin Asp Glu Ser 

20 25 30 

Leu Asp Ser Lys Thr Thr Leu Thr Ser Asp Glu Ser Val Lys Asp His 

35 40 45 

Thr Thr Ala Gly Arg Val Val Ala Gly Gin He Phe Leu Asp Ser Glu 

50 55 60 

Glu Ser Glu Leu Glu Ser Ser He Gin Glu Glu Glu Asp Ser Leu Lys 
65 70 75 80 

Ser Gin Glu Gly Glu Ser Val Thr Glu Asp He Ser Phe Leu Glu Ser 

85 90 95 

Pro Asn Pro Glu Asn Lys Asp Tyr Glu Glu Pro Lys Lys Val Arg Lys 
100 105 110 
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Pro Ala Leu Thr Ala He Glu Gly Thr Ala His Gly Glu Pro Cys His 

115 120 125 

Phe Pro Phe Leu Phe Leu Asp Lys Glu Tyr Asp Glu Cys Thr Ser Asp 

130 135 140 

Gly Arg Glu Asp Gly Arg Leu Trp Cys Ala Thr Thr Tyr Asp Tyr Lys 
145 150 155 160 

Ala Asp Glu Lys Trp Gly Phe Cys Glu Thr Glu Glu Glu Ala Ala Lys 

165 170 175 

Arg Arg Gin Met Gin Glu Ala Glu Met Met Tyr Gin Thr Gly Met Lys 

180 185 190 

He Leu Asn Gly Ser Asn Lys Lys Ser Gin Lys Arg Glu Ala Tyr Arg 

195 200 205 

Tyr Leu Gin Lys Ala Ala Ser Met Asn His Thr Lys Ala Leu Glu Arg 

210 215 220 

Val Ser Tyr Ala Leu Leu Phe Gly Asp Tyr Leu Pro Gin Asn He Gin 
225 230 235 240 

Ala Ala Arg Glu Met Phe Glu Lys Leu Thr Glu Glu Gly Ser Pro Lys 

245 250 255 

Gly Gin Thr Ala Leu Gly Phe Leu Tyr Ala Ser Gly Leu Gly Val Asn 

260 265 270 

Ser Ser Gin Ala Lys Ala Leu Val Tyr Tyr Thr Phe Gly Ala Leu Gly 

275 280 285 

Gly Asn Leu He Ala Bis Met Val Leu Gly Tyr Arg Tyr Trp Ala Gly 

290 295 300 

lie Gly Val Leu Gin Ser Cys Glu Ser Ala Leu Thr His Tyr Arg Leu 
305 310 315 320 

Val Ala Asn His Val Ala Ser Asp He Ser Leu Thr Gly Gly Ser Val 

325 330 335 

Val Gin Arg He Arg Leu Pro Asp Glu Val Glu Asn Pro Gly Met Asn 
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340 345 350 

Ser Gly Met Leu Glu Glu Asp Leu He Gin Tyr Tyr Gin Phe Leu Ala 

355 360 365 

Glu Lys Gly Asp Val Gin Ala Gin Val Gly Leu Gly Gin Leu His Leu 

370 375 380 

His Gly Gly Arg Gly Val Glu Gin Asn His Gin Arg Ala Phe Asp Tyr 
385 390 395 400 

Phe Asn Leu Ala Ala Asn Ala Gly Asn Ser His Ala Met Ala Phe Leu 

405 410 415 

Gly Lys Met Tyr Ser Glu Gly Ser Asp He Val Pro Gin Ser Asn Glu 

420 425 430 

Thr Ala Leu His Tyr Phe Lys Lys Ala Ala Asp Met Gly Asn Pro Val 

435 440 445 

Gly Gin Ser Gly Leu Gly Met Ala Tyr Leu Tyr Gly Arg Gly Val Gin 

450 455 460 

Val Asn Tyr Asp Leu Ala Leu Lys Tyr Phe Gin Lys Ala Ala Glu Gin 
465 470 475 480 

Gly Trp Val Asp Gly Gin Leu Glu Leu Gly Ser Met Tyr Tyr Asn Gly 

485 490 495 

lie Gly Val Lys Arg Asp Tyr Lys Gin Ala Leu Lys Tyr Phe Asn Leu 

500 505 510 

Ala Ser Gin Gly Gly His He Leu Ala Phe Tyr Asn Leu Ala Gin Met 

515 520 525 

His Ala Ser Gly Thr Gly Val Met Arg Ser Cys His Thr Ala Val Glu 

530 535 540 

Leu Phe Lys Asn Val Cys Glu Arg Gly Arg Trp Ser Glu Arg Leu Met 
545 550 555 560 

Thr Ala Tyr Asn Ser Tyr Lys Asp Gly Asp Tyr Asn Ala Ala Val lie 
565 570 575 
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Gin Tyr Leu Leu Leu Ala Glu Gin Gly Tyr Glu Val Ala Gin Ser Asn 

580 585 590 

Ala Ala Phe He Leu Asp Gin Arg Glu Ala Ser lie Val Gly Glu Asn 

595 600 605 

Glu Thr Tyr Pro Arg Ala Leu Leu Bis Trp Asn Arg Ala Ala Ser Gin 

610 615 620 

Gly Tyr Thr Val Ala Arg He Lys Leu Gly Asp Tyr His Phe Tyr Gly 
625 630 635 640 

Phe Gly Thr Asp Val Asp Tyr Glu Thr Ala Phe lie His Tyr Arg Leu 

645 650 655 

Ala Ser Glu Gin Gin His Ser Ala Gin Ala Met Phe Asn Leu Gly Tyr 

660 665 670 

Met His Glu Lys Gly Leu Gly He Lys Gin Asp He His Leu Ala Lys 

675 680 685 

Arg Phe Tyr Asp Met Ala Ala Glu Ala Ser Pro Asp Ala Gin Val Pro 

690 695 700 

Val Phe Leu Ala Leu Cys Lys Leu Gly Val Val Tyr Phe Leu Gin Tyr 
705 710 715 720 

He Arg Glu Thr Asn He Arg Asp Met Phe Thr Gin Leu Asp Met Asp 

725 730 735 

Gin Leu Leu Gly Pro Glu Trp Asp Leu Tyr Leu Met Thr He He Ala 

740 745 750 

Leu Leu Leu Gly Thr Val He Ala Tyr Arg Gin Arg Gin His Gin Asp 

755 760 765 

Met Pro Ala Pro Arg Pro Pro Gly Pro Arg Pro Ala Pro Pro Gin Gin 

770 775 780 

Glu Gly Pro Pro Glu Gin Gin Pro Pro Gin 
785 790 
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<210> 2 
<211> 2382 
<212> DNA 

<213> human nonal pancreas cDNA library 
<400> 2 

atgcgggtcc ggatagggct gacgctgctg ctgtgtgcgg tgctgctgag cttggcctcg 60 

gcgtcctcgg atgaagaagg cagccaggat gaatccttag attccaagac tactttgaca 120 

tcagatgagt cagtaaagga ccatactact gcaggcagag tagttgctgg tcaaatattt 180 

cttgattcag aagaatctga attagaatcc tctattcaag aagaggaaga cagcctcaag 240 

agccaagagg gggaaagtgt cacagaagat atcagctttc tagagtctcc aaatccagaa 300 

aacaaggact atgaagagcc aaagaaagta cggaaaccag ctttgaccgc cattgaaggc 360 

acagcacatg gggagccctg ccacttccct tttcttttcc tagataagga gtatgatgaa 420 

tgtacatcag atgggaggga agatggcaga ctgtggtgtg ctacaaccta tgactacaaa 480 

gcagatgaaa agtggggctt ttgtgaaact gaagaagagg ctgctaagag acggcagatg 540 

caggaagcag aaatgatgta tcaaactgga atgaaaatcc ttaatggaag caataagaaa 600 

agccaaaaaa gagaagcata tcggtatctc caaaaggcag caagcatgaa ccataccaaa 660 

gccctggaga gagtgtcata tgctctttta tttggtgatt acttgccaca gaatatccag 720 

gcagcgagag agatgtttga gaagctgact gaggaaggct ctcccaaggg acagactgct 780 

cttggctttc tgtatgcctc tggacttggt gttaattcaa gtcaggcaaa ggctcttgta 840 

tattatacat ttggagctct tgggggcaat ctaatagccc acatggtttt gggttacaga 900 

tactgggctg gcatcggcgt cctccagagt tgtgaatctg ccctgactca ctatcgtctt 960 

gttgccaatc atgttgctag tgatatctcg ctaacaggag gctcagtagt acagagaata 1020 

cggctgcctg atgaagtgga aaatccagga atgaacagtg gaatgctaga agaagatttg 1080 

attcaatatt accagttcct agctgaaaaa ggtgatgtac aagcacaggt tggtcttgga 1140 

caactgcacc tgcacggagg gcgtggagta gaacagaatc atcagagagc atttgactac 1200 

ttcaatttag cagcaaatgc tggcaattca catgccatgg cctttttggg aaagatgtat 1260 

tcggaaggaa gtgacattgt acctcagagt aatgagacag ctctccacta ctttaagaaa 1320 

gctgctgaca tgggcaaccc agttggacag agtgggcttg gaatggccta cctctatggg 1380 

agaggagttc aagttaatta tgatctagcc cttaagtatt tccagaaagc tgctgaacaa 1440 
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ggctgggtgg atgggcagct acagcttggt tccatgtact ataatggcat tggagtcaag 1500 

agagattata aacaggcctt gaagtatttt aatttagctt ctcagggagg ccatatcttg 1560 

gctttctata acctagctca gatgcatgcc agtggcaccg gcgtgatgcg atcatgtcac 1620 

actgcagtgg agttgtttaa gaatgtatgt gaacgaggcc gttggtctga aaggcttatg 1680 

actgcctata acagctataa agatggcgat tacaatgctg cagtgatcca gtacctcctc 1740 

ctggctgaac agggctatga agtggcacaa agcaatgcag cctttattct tgatcagaga 1800 

gaagcaagca ttgtaggtga gaatgaaact tatcccagag ctttgctaca ttggaacagg 1860 

gccgcctctc aaggctatac tgtggctaga attaagctcg gagactacca tttctatggg 1920 

tttggcaccg atgtagatta tgaaactgca tttattcatt accgtctggc ttctgagcag 1980 

caacacagtg cacaagctat gtttaatctg ggatatatgc atgagaaagg actgggcatt 2040 

aaacaggata ttcaccttgc gaaacgtttt tatgacatgg cagctgaagc cagcccagat 2100 

gcacaagttc cagtcttcct agccctctgc aaattgggcg tcgtctattt cttgcagtac 2160 

atacgggaaa caaacattcg agatatgttc acccaacttg atatggacca gcttttggga 2220 

cctgagtggg acctttacct catgaccatc attgcgctgc tgttgggaac agtcatagct 2280 

tacaggcaaa ggcagcacca agacatgcct gcacccaggc ctccagggcc acggccagct 2340 

ccaccccagc aggaggggcc aceagagcag cagccaccac ag 2382 

<210> 3 
<211> 7885 
<212> DNa 

<213> human nomal pancreas cDNA library 

<220> 

<221> cDS 

<222> (46).. (2428) 
<400> 3 

gcgaaggcga cagctctagg ggttggcacc ggccccgaga ggagg atg egg gtc 54 

Met Arg Val 
1 

egg ata ggg ctg acg ctg ctg ctg tgt gcg gtg ctg ctg age ttg gee 102 
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Arg He Gly Leu Thr Leu Leu Leu Cys Ala Val Leu Leu Ser Leu Ala 

5 10 15 

teg gcg tec teg gat gaa gaa ggc age cag gat gaa tec tta gat tec 150 
Ser Ala Ser Ser Asp Glu Glu Gly Ser Gin Asp Glu Ser Leu Asp Ser 
20 25 30 35 

aag act act ttg aca tea gat gag tea gta aag gac cat act act gca 198 
Lys Thr Thr Leu Thr Ser Asp Glu Ser Val Lys Asp His Thr Thr Ala 

40 45 50 

ggc aga gta gtt get ggt caa ata ttt ctt gat tea gaa gaa tct gaa 246 
Gly Arg Val Val Ala Gly Gin lie Phe Leu Asp Ser Glu Glu Ser Glu 

55 60 65 

tta gaa tec tct att caa gaa gag gaa gac age etc aag age caa gag 294 
Leu Glu Ser Ser He Gin Glu Glu Glu Asp Ser Leu Lys Ser Gin Glu 

70 75 80 

ggg gaa agt gtc aca gaa gat ate age ttt eta gag tct cca aat cCa 342 
Gly Glu Ser Val Thr Glu Asp He Ser Phe Leu Glu Ser Pro Asn Pro 

85 90 95 

gaa aae aag gac tat gaa gag cca aag aaa gta egg aaa cca get ttg 390 
Glu Asn Lys Asp Tyr Glu Glu Pro Lys Lys Val Arg Lys Pro Ala Leu 
100 105 110 115 

acc gee att gaa ggc aca gca cat ggg gag ccc tgc cac ttc cct ttt 438 
Thr Ala He Glu Gly Thr Ala His Gly Glu Pro Cys His Phe Pro Phe 

120 125 130 

ctt ttc eta gat aag gag tat gat gaa tgt aca tea gat ggg agg gaa 486 
Leu Phe Leu Asp Lys Glu Tyr Asp Glu Cys Thr Ser Asp Gly Arg Glu 

135 140 145 

gat ggc aga ctg tgg tgt get aca acc tat gac tac aaa gca gat gaa 534 
Asp Gly Arg Leu trp Cys Ala Thr Thr Tyr Asp Tyr Lys Ala Asp Glu 
150 155 160 
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aag tgg ggc ttt tgt gaa act gaa gaa gag get get aag aga egg cag 582 
Lys Trp Gly Phe Cys Glu Thr Glu Glu Glu Ala Ala Lys Arg Arg Gin 

165 170 175 

atg cag gaa gca gaa atg atg tat caa act gga atg aaa ate ctt aat 630 
Met Gin Glu Ala Glu Met Met Tyr Gin Thr Gly Met Lys He Leu Asn 
180 185 190 195 

gga age aat aag aaa age caa aaa aga gaa gca tat egg tat etc caa 678 
Gly Ser Asn Lys Lys Ser Gin Lys Arg Glu Ala Tyr Arg Tyr Leu Gin 

200 205 210 

aag gca gca age atg aac cat ace aaa gee ctg gag aga gtg tea tat 726 
Lys Ala Ala Ser Met Asn His Thr Lys Ala Leu Glu Arg Val Ser Tyr 

215 220 225 

get ctt tta ttt ggt gat tac ttg cca cag aat ate cag gca gcg aga 774 
Ala Leu Leu Phe Gly Asp Tyr Leu Pro Gin Asn He Gin Ala Ala Arg 

230 235 240 

gag atg ttt gag aag ctg act gag gaa ggc tct ccc aag gga cag act 822 
Glu Met Phe Glu Lys Leu Thr Glu Glu Gly Ser Pro Lys Gly Gin Thr 

245 250 255 

get ctt ggc ttt ctg tat gec tct gga ctt ggt gtt aat tea agt cag 870 
Ala Leu Gly Phe Leu Tyr Ala Ser Gly Leu Gly Val Asn Ser Ser Gin 
260 265 270 275 

gca aag get ctt gta tat tat aea ttt gga get ctt ggg ggc aat eta 918 
Ala Lys Ala Leu Val Tyr Tyr Thr Phe Gly Ala Leu Gly Gly Asn Leu 

280 285 290 

ata gec cac atg gtt ttg ggt tac aga tac tgg get ggc ate ggc gtc 966 
He Ala His Met Val Leu Gly Tyr Arg Tyr Trp Ala Gly He Gly Val 

295 300 305 

etc cag agt tgt gaa tct gee ctg act cac tat cgt ctt gtt gec aat 1014 
Leu Gin Ser Cys Glu Ser Ala Leu Thr His Tyr Arg Leu Val Ala Asn 
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310 315 320 

cat gtt get agt gat ate teg eta aca gga ggc tea gta gta cag aga 1062 
His Val Ala Ser Asp lie Ser Leu Thr Gly Gly Ser Val Val Gin Arg 

325 330 335 

ata egg ctg cct gat gaa gtg gaa aat cca gga atg aac agt gga atg 1110 
He Arg Leu Pro Asp Glu Val Glu Asn Pro Gly Met Asn Ser Gly Met 
340 345 350 355 

eta gaa gaa gat ttg att caa tat tac cag ttc eta get gaa aaa ggt 1158 
Leu Glu Glu Asp Leu He Gin Tyr Tyr Gin Phe Leu Ala Glu Lys Gly 

360 365 370 

gat gta caa gca cag gtt ggt ctt gga caa ctg cac ctg cac gga ggg 1206 
Asp Val Gin Ala Gin Val Gly Leu Gly Gin Leu His Leu Bis Gly Gly 

375 380 385 

cgt gga gta gaa cag aat cat cag aga gca ttt gac tac ttc aat tta 1254 
Arg Gly Val Glu Gin Asn His Gin Arg Ala Phe Asp Tyr Phe Asn Leu 

390 395 400 

gca gca aat get ggc aat tea cat gec atg gec ttt ttg gga aag atg 1302 
Ala Ala Asn Ala Gly Asn Ser His Ala Met Ala Phe Leu Gly Lys Met 

405 410 415 

tat teg gaa gga agt gac att gta cct cag agt aat gag aca get etc 1350 
Tyr Ser Glu Gly Ser Asp lie Val Pro Gin Ser Asn Glu Thr Ala Leu 
420 425 430 435 

cac tac ttt aag aaa get get gac atg ggc aac cca gtt gga cag agt 1398 
His Tyr Phe Lys Lys Ala Ala Asp Met Gly Asn Pro Val Gly Gin Ser 

440 445 450 

ggg ctt gga atg gec tac etc tat ggg aga gga gtt caa gtt aat tat 1446 
Gly Leu Gly Met Ala Tyr Leu Tyr Gly Arg Gly Val Gin Val Asn tyr 

455 460 465 

gat eta gec ctt aag tat ttc cag aaa get get gaa caa ggc tgg gtg 1494 
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Asp Leu Ala Leu Lys Tyr Phe Gin Lys Ala Ala Glu Gin Gly Trp Val 

470 475 480 

gat ggg cag eta cag ctt ggt tec atg tac tat aat ggc att gga gtc 1542 
Asp Gly Gin Leu Gin Leu Gly Ser Met Tyr Tyr Asn Gly lie Gly Val 

485 490 495 

aag aga gat tat aaa cag gee ttg aag tat ttt aat tta get tct cag 1590 
Lys Arg Asp Tyr Lys Gin Ala Leu Lys Tyr Phe Asn Leu Ala Ser Gin 
500 505 510 515 

gga ggc cat ate ttg get ttc tat aac eta get cag atg cat gee agt 1638 
Gly Gly His He Leu Ala Phe Tyr Asn Leu Ala Gin Met His Ala Ser 

520 525 530 

ggc acc ggc gtg atg cga tea tgt cac act gca gtg gag ttg ttt aag 1686 
Gly Thr Gly Val Met Arg Ser Cys His Thr Ala Val Glu Leu Phe Lys 

535 540 545 

aat gta tgt gaa cga ggc cgt tgg tct gaa agg ctt atg act gee tat 1734 
Asn Val Cys Glu Arg Gly Arg Trp Ser Glu Arg Leu Met Thr Ala Tyr 

550 555 560 

aac age tat aaa gat ggc gat tac aat get gca gtg ate cag tac etc 1782 
Asn Ser Tyr Lys Asp Gly Asp Tyr Asn Ala Ala Val He Gin Tyr Leu 

565 570 575 

etc ctg get gaa cag ggc tat gaa gtg gca caa age aat gca gec ttt 1830 
Leu Leu Ala Glu Gin Gly Tyr Glu Val Ala Gin Ser Asn Ala Ala Phe 
580 585 590 595 

att ctt gat cag aga gaa gca age att gta ggt gag aat gaa act tat 1878 
He Leu Asp Gin Arg Glu Ala Ser lie Val Gly Glu Asn Glu Thr Tyr 

600 605 610 

ccc aga get ttg eta cat tgg aac agg gee gee tct caa ggc tat act 1926 
Pro Arg Ala Leu Leu His Trp Asn Arg Ala Ala Ser Gin Gly Tyr Thr 
615 620 625 
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gtg get aga att aag etc gga gac tac cat ttc tat ggg ttt ggc acc 1974 
Val Aal Arg lie Lys Leu Gly Asp Tyr His Phe Tyr Gly Phe Gly Thr 

630 635 640 

gat gta gat tat gaa act gca ttt att cat tac cgt ctg get tct gag 2022 
Asp Val Asp Tyr Glu Thr Ala Phe He Bis Tyr Arg Leu Ala Ser Glu 

645 650 655 

cag caa cac agt gca caa get atg ttt aat ctg gga tat atg cat gag 2070 
Gin Gin His Ser Ala Gin Ala Met Phe Asn Leu Gly Tyr Met His Glu 
660 665 670 675 

aaa gga ctg ggc att aaa cag gat att cac ctt gcg aaa cgt ttt tat 2118 
Lys Gly Leu Gly He Lys Gin Asp lie His Leu Ala Lys Arg Phe Tyr 

680 685 690 

gac atg gca get gaa gec age cca gat gca caa gtc cca gtc ttc tta 2166 
Asp Met Ala Ala Glu Ala Ser Pro Asp Ala Gin Val Pro Val Phe Leu 

695 700 705 

gec etc tgc aaa ttg ggc gtc gtc tat ttc ttg cag tac ata egg gaa 2214 
Ala Leu Cys Lys Leu Gly Val Val Tyr Phe Leu Gin Tyr He Arg Glu 

710 715 720 

aca aac att cga gat atg ttc acc caa ctt gat atg gac cag ctt ttg 2262 
Thr Asn lie Arg Asp Met Phe Thr Gin Leu Asp Met Asp Gin Leu Leu 

725 730 735 

gga cct gag tgg gac ctt tac etc atg acc ate att gcg ctg ctg ttg 2310 
Gly Pro Glu Trp Asp Leu Tyr Leu Met Thr He He Ala Leu Leu Leu 
740 745 750 755 

gga aca gtc ata get tac agg caa agg cag cac caa gac atg cct gca 2358 
Gly Thr Val He Ala Tyr Arg Gin Arg Gin His Gin Asp Met Pro Ala 

760 765 770 

ccc agg cct cca ggg cca egg cca get cca ccc cag cag gag ggg cca 2406 
Pro Arg Pro Pro Gly Pro Arg Pro Ala Pro Pro Gin Gin Glu Gly Pro 
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775 780 785 

cca gag cag cag cca cca cag t aataggcact gggtccagcc ttgatcagtg 2458 
Pro Clu Gin Gin Pro Pro Gin 
790 

acagcgaagg aagttatctg ctgggaacac ttgcatttga tttaggacct tggatcagtg 2518 

gtcacctccc agaagaggca cggcacaagg aagcattgaa ttcctaaagc tgcttagaat 2578 

ctgatgcctt tattttcagg gataagtaac tcttacctaa actgagctga atgtttgttt 2638 

cagtgccata tggagtaaca actttcagtg gctttttttt ttcttttctg gaaacatatg 2698 

tgagacactc agagtaatgt ctactgtatc cagctatctt tctttggatc cttttggtca 2758 

ttatttcagt gtgcataagt tcttaatgtc aaccatcttt aaggtattgt gcatcgacac 2818 

taaaaactga tcagtgttaa aaaggaaaac ccagttgcaa gtttaaacgt gttcgaaagt 2878 

ctgaaaatag aacttgcctt ttaagttaaa aaaaaaaaaa aagctatctt gaaaatgttt 2938 

tggaactgcg ataactgaga aacttcttac cagtccacat gcaattaaac atattcagca 2998 

tatttgttat tttaaaaggg agggttggga ggtttcttat tggtgattgt cacacggtat 3058 

accatactcc tctccttcaa agaatgaaag gccttgttaa ggagtttttt gtgagcttta 3118 

cttctttgga atggaatata cttatgcaaa accttgtgaa ctgactcctt gcactaacgc 3178 

gagtttgccc cacctactct gtaatttgct tgtttgtttt gaatataaca gagccttgat 3238 

ccagaagcca gaggatggac taagtgggag aaattagaaa acaaaacgaa ctctggttgg 3298 

ggtactacga tcacagacac agacatactt ttcctaaagt tgaagcattt gttcccagga 3358 

tttattttac tttgcatttc tttttgcaca aagaacacat caccttcctg aattctttaa 3418 

atatgaaata tcattgccag ggtatggctt acagtgacta ctattatcaa tactaaaact 3478 

cagagaatca aagatggatt aaactcagtg gttgatgaaa gccaaaacct gtttgtactg 3538 

ttctatacta ttcaggtatc tttttatttc tgatagtttt atattataat agaaagccag 3598 

ccactgctta gctatcatag tcaccatttt ctcactgtta acattaggaa aatcaaggct 3658 

actatgcttc aggattgtct ggttaaatag tatgggaaaa aaactgaaga gtttcaacat 3718 

aattacacac gtgaaataat tacagcttaa actgaatttg tatttcattt tattgtcaga 3778 

tggtggtgtt caccagcctg tatcttgtct gagactgcat tcgtatctga gcaggttttc 3838 

tatgcctact gatgtcagta tgtttatact aaccttcatg cttttttccc agaatccctc 3898 

atctgccaga aaacttgaaa agtttattgc ttgtagagtt gtactgcttt gatttttgaa 3958 
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gttggggtag tagttagaac tagatttaac tagtctataa tgaacatgaa ggcttttata 4018 

tatgaagttg tatacctttt tgtgtttaga gaattatggg aaacctggta agcaaaactt 4078 

tcctcccaga taattgcttc caaattcgaa gagttagtca ccaagagagc catatgtatg 4138 

aaagcgtatc tgtgaaaggt aggaaactta ccccccctaa gtgtaatgtt gctttaggca 4198 

actcttgtaa atagtgagac ttgtttggtc tcttacatgt agagatttga gtgcagttgg 4258 

tacagtactt tggtgtctcc accactgtcc cttctccccg cttcaaaata agtgtaatcc 4318 

acggtagcag ccacacttcc ttcagaagga actgttataa tttatttaaa agttgaaaaa 4378 

ccacccaaga tgactaccaa ctttcacttt ttttcttctg ccatccaccc tcattttccc 4438 

tttagcaaga tttttatatc taactttcct tccctccatt gagtacgtgc tttgagaaaa 4498 

catttcttaa aacagtgtgt gccacctaag gctggatggg aaagtgcagt cttgttgttc 4558 

atataaaaaa cacacttctt attagtttac ccacttgcct ttttctattg ttaatgttct 4618 

gaatttcctt ttcttggctt gtttctactt cattttaacc ctgggtcact tgctgccagc 4678 

agtttgtgaa tggtgtcttt caaataactt agttcttatg gcttcactta aagactgtct 4738 

caaaaatact ttgctctctt cttctttttt gttcatggga catggtacct aagcaaatag 4798 

gagttgggtt tggtttttct cctaaaataa tgctcaatac ttacctaatc aaatggcatc 4858 

catttgaata aaatgacaat aactaaagct agttaatgtc agtgacatta aactaactcc 4918 

aggattcagg agttttaatg ttagaattta gatttaacag atagagtgtg gcttcatttg 4978 

tccatggtag cccatctctc ctaagacctt ttctagtctg tcttcctgcc ttcgaacttg 5038 

atgacagtaa aaccctgttt agtattctct tgtgcatttg gtttgttggt tagccgactg 5098 

tcttgaaact attcattttg cttctagttt tattttacag aggtagcatt ggtgggtttt 5158 

tttttttttt tctgtctctg tgtttgaagt ttcagtttct gttttctagg taaggcttat 5218 

ttttgattag cagtcaatgg caaagaaaaa gtaaatcaaa gatgacttct tttcaaaatg 5278 

tatggccctt ttattgcact tttaactcag atgaatttat aaattattaa tcttgatact 5338 

aaggatttgt tacttttttg catattaggt taatttttac cttacatgtg agagtcttac 5398 

cactaagcca ttctgtctct gtactgttgg gaagttttgg aaacccctgc cagtgatctg 5458 

gtgatgatct gatgatttat ttaaagagcc gttgatgcct ccaggaaact taagtatttt 5518 

attaatatat atataggaat ttttttttat tttgctttgt ctttctctcc cttcttttat 5578 

cctcatgttc attcttcaaa ccagtgtttt ggaagtatgc atgcaggcct ataaatgaaa 5638 

aacacaattc tttatgtgta tagcatgtgt attaatgtct aactacatac gcaaaaactt 5698 
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cctttacaga ggttcggact aacatttcac atgcacattt caaaacaaga tgtgtcatga 5758 

aaacagcccc tttacctgcc aagacaagca gggctatatt tcagtgacag ctggatattt 5818 

tgtttctgaa agtgaatctc ataatatata tatgtattac acattattat gactagaagt 5878 

atgtaagaaa tgatcagaac aaaagaaaat ttctattttc atgcaaatat ttttcatcag 5938 

tcatcactct caaatataaa ttaaaatata acactcctga atgcctgagg cacgatctgg 5998 

attttaaatg tgtggtattc attgaaaaga agctctccac ccacttggta tttcaagaaa 6058 

atttaaaacg atcccaagga aagatgattt gtatgttaaa gtgactgcac aagtaaaagt 6118 

ccaatgttgt gtgcatgaaa aggattcctt ggttatgtgc agggaatcat ctcacatgct 6178 

gtttttccta tttggtttga gaaacaggct gacactattc tctttgatta gaaaataaac 6238 

tcataaaact cataatgttg atataatcaa gatgttaacc actataaata tgtagaagag 6298 

gaagttttaa atagacctta agctggcatt gtgaaggaac accatggtag actctttttg 6358 

gtaatggtat tttgtattta atgaaatgca gtataaaggt tggtgaagtg taataataat 6418 

tgtgtaaaca aatcctgttt aatagaagag atgtacagaa tcgttttggt actgtatctt 6478 

gaaacttgtg aaataaagat tccacttttg gttatcctgt atgctgtaat ataccacaac 6538 

caagcaccct ttccagacag acttttttta agctgaatga atccaatttt ttaatgtttt 6598 

ttggaaattc agaagcttct gaaaacattc acttgtggca atttgaattt atctttcatt 6658 

ttaaactcct gaaattcaga tttttacaag tccaatattg ccctagggag aacatgaatt 6718 

tgctaagaaa tgttatcttt taaatctctg atatctttgt cttgaagcag ccttgatatg 6778 

tagtaagcgt gattcacttt agcctgatta taatattatt tatctaaagt ttgtttatgc 6838 

attgccttgt cccaggaatt ttttaagagg acttgcagag acacgtacca cacagtaaca 6898 

tttagactaa atatgctctg agtaaaggag aaatgaaaaa atattaaatc aagagtgaac 6958 

atgtacacaa agtgcaattg gaagtgggct acaaatttag cccccagctt cccagcaggc 7018 

aactcaaaga ggtaactgag gtaaaatgtt ccagctcaga agcattggat cttggataaa 7078 

aagcctacat gatgcaaact gtggcaactg agatgtcaga tctcaagatc tcaaattgta 7138 

cttgtgggag cacagtcagt gaccccagat gaccttgact gacctaaaag ttgtggggga 7198 

agtcggatgt cagagcctta acaccagcag gtgaccatcc aacctggggc aatgcctgcc 7258 

tgttcaccac ttagcctctt tctggcaagt cattagaatg tcctccatct tcattggctg 7318 

caacttgatg agctacagcc tctttcctaa cttcctttat gatgctagtt taggttggtt 7378 

ataccagctt ggaagtatgc ttagattaag ttacagcaga tacacaaatt agatgcaagt 7438 
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aaaaaaaatc agaatttctg tagtagaaac tacgaaaaat aaaaaggaaa gtttttactt 7498 

tttgggtatt tttttacgaa taagaaaaag tgagcgttaa tcagttcaaa aggaggtact 7558 

gctgtgtaat gggctttgta cgttccttct catgtcactt acgtcactac ttcgccatca 7618 

aattgaacaa gcttttaatt agatcctgaa aattcactat gctagtagtt tattggtagt 7678 

attatatttt gagtagaact ctgattttcc ctagaggcca aattcttttt atctgggtta 7738 

atttctttta aacataacaa tgttaatgct gaattgtata ttaaatccca tttctaaaaa 7798 

ccacacaatt ttttctcatg taagttgagt ggaatgtggt tagttaactg aatttggaat 7858 

gttcatataa ataatttgtt gctgctc 7885 

<210> 4 
<211> 10 
<212> DNA 

<213> Primer sequence for PCR of TSA305 
<400> 4 

gatctgacac 10 

<210> 5 
<211> 28 
<212> DNA 

<213> Primer sequence for PCR of TSA305 
<400> 5 

gatcggatcc aggaggatgc gggtccgg 28 

<210> 6 
<211> 30 
<212> DNA 

<213> Primer sequence for PCR of TSA305 
<400> 6 

gatcctcgag ttactgtggt ggctgctgct 30 



